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(54) SUBMOUNT AND SEMICONDUCTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a submount and 
a semiconductor device, capable of preventing solder 
from creeping up on the edge face of a semiconductor 
laser element. 

SOLUTION: This submount. on which a semiconductor 
element 2 is mounted, is provided with a submount 
substrate 4 and a solder-film 8 formed on the submount 
substrate. When the width of the solder film is WS (^m) 
and the width of the semiconductor element to be 
mounted on the solder film is WC (^m), the width WS and 
thickness d (^m) of the solder film are decided with an 
evaluation value W (^m) specified by the formula 
2W=(WC-WS) and a thickness d (^m) of the solder film 
so as to satisfy the relations 0.32d21 when W=-30 ^m, 
0.32d2(7xW/1 10+32/11) when -30 ^m<W230 ^m. 
(37xW/600-1.55)2d2(7xW/1 10+32/1 1) when 
30 jim<W280 ^m, and (37xW/600-1.55)2d28 when 
80 nm<W290 ^m. 
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(57) 

s (Mm) . tt^fc*M±lc^§:«;^n•5'<€ri^£#^*:^^^(o 

ipiSrWc (Mm) tbfcJ®^, 2W= (Wc-Ws) tVi 

^STa^^n-sffFWfiw (Aim) ^±^fcM®JS$ 

d (Aim) W=-3 0AimO«^. 0. 3^d^ 

1, - 3 0 Atm<W^3 0 Atm©«^, 0. 3^d^ 

(7 XW/1 10 + 32/11) . 30 Mm<W^8 0 
Atm®J»^. (37XW/6 0 0- 1. 5 5) ^d^ 

(7 XW/1 10 + 3 2/11) . 80 Aim<W^9 0 
AimO«^. (37XW/6 0 0- 1. 5 5) ^d^ 




4 5 6 




( 2 



tfrffi«^;^lKo♦i^Ws (Mm) , «^i/^JK±^c»m^ 

tl«.'^#i|s»#:pg^OiliI^Wc (Mm) izhtzm-^. 2 
W= (Wc-Ws) tVi5iCT-S^$n^ffF<ffi<itw (m 
m) ^i^fcMcD;*^d (^m) i/Ci^. 10 
W=- 3 0 MmW^-g-. 0. 3^d^l. 

- 3 0 Mm<W^3 0 MmCDJi-^, 0. 3^d^ (7X 
W/ 110 + 32/11) . 

3 0 Mm<W^8 0 MmCD3»^. (3 7XW/6 0 0- 
1. 5 5) (7 XW/1 1 0 + 3 2/1 1) . 

8 0 Mm<W^ 9 0 MmW«^. (3 7XW/6 0 0- 
1. 5 5) ^d^8. i:Vi^M«*Slfct-±5(C. mm. 
«^fc•MO^BW5*3J:tKff^d*^»lS$nT^iS. 

[b»*^2] B^rl^fFffl5ffl[w^:|^rlEtt^fc*lli®JP^ d t 20 

W=-10Mm©«^. 0. 3^d^l. 

- 1 0 Mm<W^2 0 MmW«-&, 0. 3^d^ (W/ 
14+1 2/7) , 

2 0Mm<W^6 OMm®«-&. (3 7XW/6 0 0- 
14/15) ^d^ (W/ 14+12/7) , 

6 0 Mm<WS 8 0 MmCD^-&, (3 7XW/6 0 0- 
1 4/1 5) ^d^6, h\.^om%^mtif^o\Z. h9 

l^^i^fca»*iWs^5J;oJ*$d*^'ft^^t^T^i-5> m 
Htm. 1 jcia^ro-y-T/v^^ h. 30 

tt-r -5 cfc ^ {CBfiK $ <h , 

W*:«3lciB«<^i*-:rv«i7>h. 40 

A ^^ts, mim 1 ~ 5 « i.i-rn*^ 1 mzwMo^-^zf-^ 
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tL.fc«^, L= (Lc-Ls) tt/^5^TM^$n-5ffP 
MML (Mm) i. tfrlBtt^fcM®JP;^ di/Ot. 
L = -30MmG3«^. 0. 3^d^l. 

- 3 0 Mm<L^ 3 0 MmCDJ^-^, 0. 3^d^(7X 
L/1 1 0 + 3 2/1 1) , 

3 0 Mm<L^8 0 Mm®^^. (37XL/6 0 0- 
1. 5 5) ^d^ (7 XL/1 1 0 + 3 2/1 1) . 

8 0 Mm<L^ 9 0 MmCD^^. (37XL/6 0 0- 

1. 5 5) ^d^8, t\^^om'^^mrz-r^o\z. mm. 
inm 1 ~ 6 ©oi-rn*^ i fltciBtjw-y-rrv? > 

L = -10Mm®J»^. 0. 3^d^l, 

- 1 0 Mm<L^2 0 Mm««^, 0. 3^d^(L/ 
14+1 2/7) , 

2 0 Mm<L^ 6 0 Mm®«^. (37XL/6 0 0- 
14/15) ^d^ (L/14+12/7) . 
6 0 Mm<L^ 8 0 MmOili^, (37XL/6 0 0- 
14/15) ^d^6, iUoP8^i&?afc-rJ:'5(c, m 

[»*«9] «*jai~8oviTti*^i«tcffi«o-y- 

So 

CO 0 0 1] 

[0 0 0 2] 

01 2tC3^-rJ;-5{C-y->^V>^>h 1 0 3{Ci|£S*^U— 1f 

m^^i 0 2s-jg«-r-5c:iicj;oiajtsns. ai 2 

[0 0 0 3] 012 {CS^-r J: -5 fC, f¥5fe©i###:Se© 

ssjfi:^ftT«. ^-r^i^^u— »f«^i 0 2$riSit-r-5 
tzisbo^^y^o > M 0 3 *2p«T-5. -^^zr^r? > h 1 

0 3«. ^itT)V5.-^l, (A IN) S:^trS«10 4 

««1 0 4±(CJ^eK$nfc5^^> (Ti) ^^t?]i[ 

(pt) sr^oMoaeM 1 0 5 (ti/p 

t»{«Ii[10 5) COT i /P ti«»Ml 0 5±{C 
J^fi£;^?nfc«ffi®<i:LTO^ (Au) MlOei:. dCD 




AuMi 0 6±\zmi^tsnrcm^ (p t) ^^mt/vtz 
A'u 1 0 7 ^i^fc*A• u 1 0 7 jitcj^fiX^n 

fc^ (Au) ^ (Sn) *«^fc**^tf«^fc* 1 0 8 i: 

i)^<bti^, +f-y^'^>h 1 0 3{C*5liT. T i /P t W 
1 0 5 , A uM 1 0 6 . tt^;^c/^*'J Tli l o 7 

ma^fc i o 8 ^j^fiK-r-5*ffi«. x/i 

h 'J V 7 7 S S -5 V ^ « ^ ^ ;i' V X f CD A 

- - > if v i i: , 

[0 0 0 4] 0 1 2 (C5^L>iJ;^^t-y-:^T"i'> h 1 0 3 10 

^mmvit^. •tj-y7>^>h 1 0 3®«^fc'l 0 ssaa 

fSi • r§SJLfct^^T-iii#^k— tf^T 1 0 2 ?r^EP 1 1 

4 ics^-r J; -5 i o 8 ±©B)f^®<4«(ciSttf -6 
Ti^-if^^ 1 0 2 ;5t-y-:/v'::7 > h 1 0 3±.\zmmn^ 

20 

[0 0 0 5] 

ot£.W[mti'^hr>tz, -tttt)-^. ¥^#:l/-1fm^l 0 2 
(EI12#M) ^•y-yv'^>hl0 3 (H12#M) 

^«-r-5is, 01 3ic55-rj;5{ci|£#^^k— tfjji^i 0 

2®>ffiMi 1 2±{c^J^fc*l 0 8*tg|5^)-e<]{c«t,i±75^*o 
Ac 1 0 8 y-'is^ i o 2 wi^ 

®1 1 2$:gP^J'MICffiorc:ttffi<i:73:oTV^^) «U±;d^ 

[0 0 0 6] -;^T% T&^cD^m-^xy-^mi-o^n&mfj 

^102 (EI13#Bg) tm^^'btl^^OlZf^-oT'^X 
l^iS. T®5!^SicD^»#:U— 1 0 2Ttt> 1/- 

•tf^®js«si5 f}^^-^^u-^m^i 0 2«t 

iSfflU 0 8 (01 3#=M) <i:©gE-&ai5ffliJ) 

V':;>h 1 0 3{Cj;0j£ti<4«{CEBt--5e:<i:(cJ;t3. 40 

[0 0 0 7] C®ck'5^cTMf£^^CD^|s##l'— 

1 0 2 (C*5l,iT. H 1 3 \zm-t^ O \Z. ^(D^m 1 1 2 

±^c«^;t*l 0 8 5&nii.i±7&^^t. %3tSPlc*5^iT^i^ 

fc*l 0 8tcj;«)ffi»&;a:i:©:5F^*<%:tTS. :L<Jitztb. 
^^^V-^m'f-l 0 2Jc;feliTk— »f^«%tg*«T-# 
< ;^ ^ i 1.^ o fc^^Tj^'^^-r ^ «^7>^ a5 o Ac, ;i ©JS 
«. 4^«f*:gS©#S0:<)^'{£T-r^Cli:tcfcC^Tt^Ac. 
[0 0 0 8] ±EOJ:3Aj:il)HS^»l-r'5 

;t«e)icfiK$nAct)®Tabo, ci©5!w©se<)«. 50 
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[0 0 0 9] 

[^ffi<&«^-r^fci6C0^a] C«fg0JtCfi£-pfc-y-r^ 

nfz\t/vfzmii^mX. ^^^AcMO*iSrWs (/zm) . 
«A/AclM±(XjS«?$n-5'<###^*^©|®<£Wc (m 
m) tbfcJ^^. 2W= (Wc-Ws) iVi^iCT'^S^ 
tlSfPffifiSW (Mm) «^fc•|KOff^d (jum) t 
t^. W=- 3 0 Mm©«-g-. 0. 3^d^l. -30;:^ 
m<W^ 3 0 /imCOJl-^, 0. 3^d^(7XW/ll 
0 + 32/11) . 3 0jtim<W^8 OMm®«^, 

(3 7XW/6 0 0- 1. 5 5) (7 XW/1 1 

0 + 32/11) . 80m m<W^ 9 0m m(D«^. 

(37XW/6 0 0- 1. 5 5) ^d^8. iV^^M^ 

^mtz-r^ -5 «c, «^;t*Ji[o*iWs *3<t t;:;*^ d a^m.-^ 

[0 0 10] ^:cDj:-5ic-rn«. -9■:/•7':7>^©«^;w■ 
M^^gjbActtsiT, «^AclKJlici|£^^^^m^^$^«-r 
SIS. ^§ll!Lfe^i^;eJli©-ap5i^■y-yv»^> h 

Ja«^{c^sl!Lfctt^AcM mm\±^tz) timm\z^tEf 
mm\tfvrzmi\^^±.ti^^-^^a^^^-m^^iSMX'^^o 

[0 0 1 1] ±fa-t)-y-7'^7> hICiJtiT. fFtfffiWi« 
^Ac^®/P$d tAi. W=- 1 0 AtmK>«-&. 0. 3^ 
d^l. - 1 0 Mni<W^2 0 MmCD:®-&. 0. 3^d 
^ (W/1 4+12/7) , 20 Mm<W^6 0 /zmCD 
(3 7 XW/6 0 0 - 1 4/1 5) ^d^ (W/ 
14+12/7) . 6 0 Mm<W^8 0 Mm©J»-&, 

(3 7 XW/6 0 0 - 1 4/1 5) ^d^6. iz^^'oM 
|R*«SfcTi-5{r, ^4^fc*]^(Dl|iiWs*5<fcytJ?^d*^St 

[0 0 12] #«#m^t-y->^-7r>>ht© 
tt^Ac)K^Ccks^^&J;o^^^^cff^^<i:l^l^^c, ^m- 
w^m=f-<DmM±.\zmm\thjt^ifim^±.ifi^7(^&<D^±m 

[0 0 13] ±E-y-y-7'?>hl±. •9-yV':7> ha«i: 

«^fc*Mi:©ffl^r^^fiK^nActt^;/£;^•'J yig*^ ^tcis 

[0 0 14] z.cDM'b. «^fcM*^'^§^Lfc[S, 
/N* u rmr^z'&m.t^m.mmti ii<Dmn(D-mm-i.hjtz 




( 4 ) 



[0 0 151 ±fE-9-:/v':;>htt. tJ-:/v'j7>ha«t 

fSi.^nftw:mm±mt. mmm±m±izm^-^nrzmm 
[0 0 16] it/ufzm±i.zmm^n^^m^ 

[0 0 17] ±fE-9-7'-7r>> h(ct5t.iT. ^^mit^iS' 
[0 0 18] JiiBoJ:^J5:«<s|.«. ^ti'en 

<Dm(D^miiyxm\'^^m'b\zwtzmvxi^^^iteb. -y- 

[0 0 191 ±E-tJ-:/v':7>hc*5ViT. •^y-r'y>h 
[0 0 2 0] ;ic9«^. ^{t:7;U5n'i7A«^e^$7i^* 

[0 0 2 1] ±iE-y-::^-7't7>hic^i.iT, ^t^fzm<^m 
frs^cDfiWc iimtmm.y3}^\z^»^^m'Wm^co& 

3i£LctLfc«-&, L= (Lc-Ls) <tVi'5SCTa^ 30 
^n-SffPMML (Atm) t. ^i^fcM<Dj»^di;*i, L 
= - 3 0 Atm©«^0. 3^d^l, -30Mm<L^ 
30wmC9«^0. 3^d^ (7 XL/ 1 1 0 + 3 2/ 
11). 3 0 Mm<L^8 0 MmO«^ (3 7 XL/6 
0 0- 1. 5 5) ^d^ (7 XL/1 1 0 + 3 2/1 
1) V 8 0 Mni<L^9 0 /imCDW-^ (37XL/60 

0-1. 55)^d^8, tf^^om^^mtz-r^oiz. 

.[0 0 2 2] z.(om-^. ^mi$-m^^-*)-:f-70>hizm 40 
miz. mmvtz \t/orzmy)^-£>^sK± tcss At- -5 ^: t 

tz. ^^i^m^ii-^z^-^oy h<Dm'^^s.^&'^. 
n^^w^i&w.xn^. 

[0 0 2 31 ±fBlJ-:/V';7>h{C*3ViT. ffiFffifitLttt 
hj1tm.<r>n^At.1fi. L = - 1 0 /im®«-&0. 3^d 50 
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^1. - 1 0 Atni<L^2 0 MmCDJ^^O . 3^d^ 

(L/14+12/7>. 2 0 Mm<L^6 0 Mm®« 
^ (37XL/ 600-14/15) ^d^ (L/1 4 

+ 12/7). 6 0 Atm<L^ 8 0 MmCDJl-g- (3 7 X 
L/6 0 0- 1 4/1 5) ^d^6. irV^oH^iSrJiSZt 
TctolC, «^fcJK®«$Ls*5J;D^I¥$d?>i!*^$n 

[0 0 2 4] c:cD«^. ¥##m^i:-y-:/T'^>h<i:© 
[0 0 2 5] im.mxz'^-otzi.w&y-^'oyvhi. -thy 

[0 0 2 6] r(Dj:^iC-rniS. il^^^:^— 
[0 0 2 71 

rzumm-r^^^iz\itm—(o^mmn^ni^^<Dm.m\t 

[0 0 2 8] (USSWB^l) El«, 2|5:5Eig{c<tSil4 

#^^^S(©*M®j^^i*^-rw®«iC0TS)^. 01 
[0 0 2 91 Hifc^TJc^jc. ^^mi^mmnt.. 

-^^yVZXzH^i'Oh.mM (GaAs) #»#:7ii:$rffl 

\.^tzv—^m'i-2iimw,-^ntzmm.^M\yX\^^. % 
fz. i^^mzii^^MW^m.\\z^^^x\%. ^zr-^^y 
h 3 \z^\,^xv'-'^m^2t,mwL-^nrzmt.\t.Knm\z 

[0 0 3 0] +t-:/v<:7>h 3tt, *«4t. CO»«4 
©±g|5«M±{CjgBK^n7t5"^'> (Ti) mizm^ (P 
t) t*^&;/a:ST i /P t«HJR5i, ^1<DT i /P t 

mmm^s ±.\zmiiSL^nrz^ (au) Met. ^cdaum 

7 t U'— tf^^ 2 ^:<DM<£}^^-rS«^;t*8 i*^^,;^ 

^. AuWk&<D±Mmm\zii^^x\%. ^i^fcA*lJ7IR7 

[0 0 3 11 /N* u rm i coiistt. u— if 2 © 
1 0 f±. ^i^fcA• u TiK 7 ©±gc«®*cfctx^® 

tifetC. AuiK60±ai5«Hi:^ttLTVi-5. ^a^fc 
^(On^mUl 0{Z:fe(t*SSffil Itt, Au)K6®^ffi{C 




( 5 ) 



teBT-S A uM 6 (Diitn(D-'mmtAjrz 8 'v^ttii.tf t 

CO 0 3 2] 01 (c^ufc¥#^^s«T-«. mmf^m 

2 o^fflM±(c«^;^c: 8 ©— gPTStttiiJiTj^'-S i 
S^co^^^UP^JT^^. z.(Drztb, tt^;fc'8©^i^i± 10 
jO^OJCigBLT. tf^^2JC:foliT^— tfJt?£%S 

(0 0 3 3] i^43, Hl(C^L.;t^##:S«llC*3liT 

H. •y-r^V'>>h3*«^igt--5a«4(Otti|Sfi:bT. "t 

\imt7)V^-'0h. (A IN) , gfftTJUS::::'^?^ (A 

I, 0,) , mt^^m (s i c) . mt'r^m (s i, 

<i:;l«>-'Jri> (Si) ^^tfSClt^^T^^. SfeS 

(Cu) . ^>yx^> (W) . ^'J:7x> (Mo) . 
» (Fe) fe=ttKcne.^-&ty^^?S:e.mc1t^*j!f4Sr 

[0 0 3 41 *«4 i:LT«. l^e#*«iS^i*?ri|S^*ffl 

L<ttl 0 OW/mKti.JiTfeO, J;0iif*U<«17 

^::t75WSLVi. fct^^. u-+f*i^2^«j$-r-5 
M*JftLT;yU'i'Afltm (GaAs) fe-Stiti-f >v'^ 
A'J> (I nP) t^E^m^^^m-t. »«4©|^lg?i« 
®C<!:UTj!f*U<ttl X 1 O-'/KetTT-feO, J;0» 
^ L<(i5 X 1 O-'/KiJ^TTab^o »«4<&« 

[0 0 3 5) S«4tLT-lr75 >^^fflVifc«^, » 

(w) ^^:'j:/7'> (Mo) ^m^'^^z.tti^-n^^o u 

il(D^m^mz^ ^IZ^iS' > (Ti) ;&:<!: OjigP^®, 
$)«.u«:<f^XfiR^i-^S«4^}^fiRT-5»ttoW;^ (fc 
t^ii^itTJlS.-OJ^ (A 1 N) ) ^i^^nxt^Tfe 

[0 0 3 6] »«4<0«®a3ttR a-ri /xm£tTTa& 50 
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-i)C:i75W^L<. J;0*fSL<«RaTO. 1 ixml^ 
<i:*i0*U<. <tO»*L<«l XfmJJlTTfeS. Ra 

-■ tf *T 2 (Dm^miz^y-^'yy hst i/— tf 2 1 
m\ziEL^^w-m*^'i<D^^^(D±^-^ ^\^^\,\ J I s^at& 

(J I SBO 6 2 1) IC^^$nT^i-l>„ 

[0 0 3 7] T i y'p tmmmd^mfHi-r^T i 
m {^^> (Ti) 1^-^tfiM) «. a«4©±^*ffi{c 

■r-2)**i|sfi LTtt. «»J;^«Ji32liLfc5^5'> (T i ) . $ 
e,{c:i7DA (Cr) , ;i>y'>-Jl/i7PA-&ife (N i C 
r) > i'y'S'JV (Ta) , ^ckt/iin&Oft^iKlSrffi 

[0 0 3 81 T i/P t«)ili[5*«fi!c-r«a^ 

(pt) T i )McDJigRa®ji{cj^fiK$nfcv»t)ta> 

i:LT«. (Pt) , S^lC/l^i^ 

■^7^ (Pd) . —y^)Vi7Uh,'^^ (NiCr) . ^> 
^7.^>^'^ — Ol^ (T iW) . —y^)V (N i) . 
^i'^J'y (Mo) /^j:t'S:ffll/i'S)C:,J::6^*T-^^. A 

[0 0 3 9] :i©J:^(C. »«4_htcS;«« (««^) 

yv'^>h 3^&ffltifc#si4^ssi (si#M) <^m« 
[0 0 4 0] ^s^;tv^•uT]K7(39^^i^i:bT«, 

(P t) . =.^:/^)i'i;UL.'t^ (N i C r) , n^ylr;!/ 

(Ni) fi.a^m^'^^z.t.ffi-Q^^o sfe, «^it•8o 

«!^tLT(i. (AuSn) m^hjtc. ^yjUVn 

■i'A (AuGe) mt/vtz.. (PbSn) 

it% 'iy-j'^i'.m, (I nsn) mt/vis:, (Ags 
b < n^mffi-^^^tfvtz^mm.-r^^momm 
(AuSn) ^oiiafiRjttbT 

tt^ (Au) TJte 5K»%£1±8 5K»%ttTi&-S.V>« 
# (Au) *t5S|«%£t±2 OKS%UtTT«.SC:t>0t 
ffSbli. 

[0 0 4 11 fS.^. ±.m<DT i/P t«glK5. AuM 
6. tt^;^:y^•UT)K7*iJ;t;c«^;e8Sr. 




fz, JiifiWT i /P t«)IM5. AuM6. ^a^rcV^*'J 

[0 0 4 2] iaiCDT i /P ta«M5Sr«fig-r-5S« 10 
mii\^X<D^^> (Ti) 0SL<ttO. 
01iiTn&L±l. 0 um&LTX$>^. T i tmmm 

5^m^-r^u,mm±mtvx(D^^ (p t) 

«. 0SL.<«O. OlximJJlJ^l. 5MmJitTTJ& 

1 ;im£t±l 0 MmWTTS-5o tt^fcA*U Tl»7 

*fiU<tiO. OlAtma-hl. 5Mm£ATT-^ 
-5, tt^fc•8®ff^«, 0^V<\tO. lAtmJU±10 

[0 0 4 3] I/—- !f5^^2H. ^JA(SGaAsil^##S 20 

^t,in I n p###:-ri^£^3-& I I I -vmit'^'^^m^ 

J:lio Uio. Tm^^m (^-if^^2 <i:«^fc'8 tcD 
l^^g|5{CMl6)r'5fl!lM#J«Ci3l.»T tflg^ 2 (D5!^ge 

%I^S|5T$.-5>%7ta5;J^*S«4 tCJ: 0 jfili{4«(CB2g$n 

^^!5l$®l^BJis^:bT^^ffc^i^fc'8©^ so 

[0 044] U—^m^f- 2 ©«BtCtt'> U 3 >®f{tJK 

(S i O,) f3iii(Dmmmi3^Z^^ (Au) fj:<i:<Z)«ffi 

^ (Au) scoipstt, ^i^fe'8<i:cD^^ffi^sn^t^«l 

UT^fttblZO. 1 fiinl£K±l 0 uTn&rfX&^^tifi 
[0 0 4 5] fj:*3. 0 1 IC^bfc*#^gfi«, t-h 40 
»«4»Ci3V»TT i/P t«t)BI^5*^?Kfi)t$ 

±mt£^^mfiSLL'tcm^ affi4©a®#jtc->-h*eo« 

««4<!:tt, «1g4®«ffiffl!l^cBSIS^nfc±fE«^75:^C 
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V^o Sfc, *^*^i;j6^S4CD«ffiK)tetSr|S5ih)l;^i<i:© 
[0 0 4 6] t-h->>i'»^xr*4i:bTtt. fc<i:A«^ 

hi^>i/^m^r^^miivxu. rciz^im (c 
u) . ^y^7.7-y (w) . ^uyx> (Mo) , ^ 
(Fe) *3«fca^;ine.©^«<&^t;^^*3j;t>'i«^tf)|sf 

r.y^r;U (Ni) , ^ (Au) 43ctCK^:ne.®^JB*^ 

« 1 0 0 W/mKtA_hT2b^o 
[0 0 4 7] B2«. Ell !C^Lfc:##<*^«©Mjg:^ 

[0 0 4 8] 02 iC^-rJ:^)lC. 1/— tf^^2<£jS:®-r 
^it4&©-y-y-7<^>h3^2p<»-r-5. •9-yv^>h3{C 

43v»T, Ti/ptawMs. Au)g6. \%hjiin^}y 
M7*JJ:^K«^/f8 4Jgfi)c■r5*^«, «e*®^«p^. 

[0 0 4 9] fcTt'L. 0 2 tC5^bfc-y-':/-7'^> h 3T 
tt^;^:8cOl|lW5/(>^^ U— tfm^2©tiWc J;Ofe/h 
$<;fioTVi-5. ^^^;5:8©JP$d«, ^M-r-SRffSO 

fz^-:f'^^yv\zii\^x. «A/fc8®i|iiWs/&^i/— tf^ 
T 2 wifiWc <J; 0 < TvmtS. 'J 
7 8 ©ifflWs . t,i« l^—tP *T 2 CDti 

Wc J: 0 1:*:^ < o T i^iT fe/h O/So TViT t> J: ti. 

[0 0 5 0] Z.(r>i;i^T£.-^-7-^'0yVZ\Zi6\^X. \Xhj 

^2&«^fc'8±ic^g«£■r-5<, ^l-t, «^>5:8$/^al 

[0 0 5 1] ^I^IT, *»§B{Ci^i|i#^getC*3liT 
tt. t>-:/-70h3tc^«$n5U'— ifm^2CD5pHfK 

«^:tt^fc*8«ff$d (0 2#=,^) miXS-^mmx^tL\% 
3 tt. 0 2 ©^Ep 4 0 fiij*^ I/— tf^^ 2 ^:^i^J^: 

tt^fc'8 ©tiW, t tfm^2 ©ifiWc 
T, Wc-Ws = 2Wi:ti5Pi^&SSJB-r-5ffF«fiiW$Jl 

[0 0 5 2] ±lai¥ffifllw^^J;o:«^;fc'8 0^^d (0 
2#flg) «. 04tC^t-J:^/j:S«*«9S-r-5. 04 




( 7 ) 



[0 0 5 3] 04*#B8bT, :^^miz^^^mi^mm 

ITii, ^4{C*5liT. _hfBffF«BWt«^fc:JP$di: 

tt. WffiffiW (Mm) ■i:tt^fc'8©JS$d (/im) i: 

W=- 3 0 m<Z)«-&0. S^d^l. -30Mm. 
<W^ 3 0 Atin©«-&0. 3^d^ (7 XW/1 1 0 + 

3 2/1 1). 3 0 Mm<W^8 0 Mm(D«^ (3 7 X 10 
W/6 0 0- 1. 5 5) ^d^ (7 XW/1 1 0 + 3 2 
/II) . 8 0 itm<W^9 0 ^imO«-& (3 7 XW/ 

6 0 0- 1. 5 5) ^d^8. iVi^M^ (04©M« 

m^) siis-r-si^tc, «^i^f8®1sws tj^^di: 

[0 0 5 4] dOi^tC-rnti. 02lC5^LfcJ:^{wU' 
— 1f^^2€:-y-:/V'?>h 3'v.t4^>5F^' >irT^^ 
iZ, V--*fm=f- 2 iiJ-:/T'I? > h 3 <D\t.fu1£n U 7 
i:®ra7j''63fe5i'fcCttA/fc 8 7!)^I/-1f 2 Oi1-fiJ^«^ 20 

^SMMf -5Ci:/6^T^^« Sfc. 1/— tP*^ 2 tit:/ 
[0 0 5 5] J:OffSU<«. 04<Z)ffi*tBlC5^ 

Lfc««i^(c. ±ia.-±c*^*teB-r'&j:e>ic. fFWitw (-r 

;^tt^■^^J^fc8®11Ws<i:^— 9-*^^ 2CDi|lWc) 
/f8 0Jl?;^ d t*igS5:5t^?nS. ffFMttWi 30 

^i^;^:8®il^$d W=- 1 0 ;[im©«-&0. 3^ 
d^l. - 1 0 Mm<W^2 0 /im©«^0. 3^d^ 
(W/14+12/7). 2 0 /zm<W^6 0 AtmO« 
^(3 7 XW/6 00-14/15) ^d^ (W/ 1 4 
+ 12/7) . 6 0 Mm<W^8 0 wm(7)«-& (3 7X 

w/6 0 0- 1 4/1 5) ^d^6. t\^^om%^mr:i 

TJ;^tc, tt^fc*8 0ffiW5*5J:UCJ?$d*«gi^^5nT 

[0 0 5 6] ^(Dm-t. u-^m'f2 ii-*)-:r-7^>h3 
t<Dit/vrc8 izj^^m-^^j^Dmmizfffjio tmmiz, 40 
u— »f^^2 ©«i®±lc^B^Lfc«^fc*8 *t«vi±*ts 

— tf^^ 2 <i:t>-:7'V>i7> h 3 t«^^?SS^JS^L/— tf 

3^T2 t^-:f-^'y>h3m<Dm:mxi<Dmmizmm-r^^ 
iiti^asg (cff o z. i:t^-ssm^¥^^^i^m 1 o 1 # 

98) ^n^Z.ii^^X'^i>o 
[0 0 5 7] Sfc. *%^tCj:-&###:|gMT«, MS 

s«^;/^8®fi$<&Ls. u—^m^2<Dmwciimim so 
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ii::^|p](c*3tt-s> It* 2 ^ Lc t 

L= (Lc-Ls) iliC>H^^}il£-r-2>fF«BL (« 
m) SMST*. -^-bT, 2|s:5!iB{rj;Si|i#«:^fiT 

fF«iSL<^:tt^fc*8®^P^di*i, L = -3 0Mm 
(Om-^O. 3^dgl, - 3 0 Atm<L^ 3 0 MmC9« 
-&0. 3^d^ (7XL/1 1 0 + 3 2/1 1) . 30 
Mm<L^8 0 Mm©li^ (3 7 XL/6 0 0 - 1 . 5 
5) ^d^ (7 XL/1 10 + 32/11) . SO^m 
<L^ 9 0 Mm©«-& (3 7 X L/6 0 0 - 1 . 5 5) 

lC»t?liT;iS*7'D-;; hLfc«^. 04Wm«AtLT 

SSyhf i 5 tc. tt^:rc 8 L, :feJ;y:^P$ d Ti^g^^ 

[0 0 5 8] iiiJg[#:^^tbT©U— tf^T 

2<£-ttyv^>h 3{cj^^-r^^, it/vfcscom^u 

ss^i^igMT'^i.. y-•*^2<^:-y-yv■^>h 
-So 

[0 0 5 9] ^fc. J;OifSL<tt, JiEffP«iiL iti 
/of^m^ dtiZ^O j*5£$nS,-^X>«0 4 0««EB iZ^V 
fcffii^rtlC'&g-rixtoiC. fPffi<ilLi:«^;^:;p^di: 
:<»^')*5£$tl-5. Br^WfCtS, ffPfffiffiL ttt^Ac8®ff$ 
di:*^. L = - 1 0 Mm©J^^0. 3^d^l. -10 
Mm<L^2 0 MmCD«^0. 3^d^(L/14+l 
2/7) , 2 0 Mm<L^ 6 0 /xm®«^ (37XL/ 
600-14/15) ^dg (L/14+12/7) , 
6 0 Atni<L^8 0 jtim©:*^ (37XL/6 0 0-1 
4/15) ^d^6, tVi'5M«*«Sfc-rJ:5lC, tt^ 
fe*8 ©:fi$ Ls fe<J;y;»$ d ;5^j*^$nTViTt)<k^i„ 

[0 0 6 0] u— ifm^2 t-t}-:/x"j7>h3 

ii0\t/vr£8iz^^m-^=&j:Kimmzffoct^^x'^ 

«^it*8ofi$:;^[RJ(ct3^^•5^— tf*^2CD 
2 <i:-y-:/V«i7> h 3M®|aft«tr[©ti*D{ceH-r-55p 

[0 0 6 1] (mm(Dmm2) m5\t, :^^m\zj^^^ 

(DWmtmKD-^tHZMStst^o 0 5*#BiLT, *f£ 

[0 0 6 2] s 5 tc^-r J; ^ iz. ^m^mm 1 
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8CDJ?$«, 0 4fC*3(t^W=OWii[i^i:««Ai(DM 
[0 0 6 3] B6«, 0 5{cs^L;t##^^B»Sljfi:^ 

[0 0 6 4] meizTikT^oiz. i,t/vfz8(Dmyfs t. 

^:cDt^tt^fc:8©/?$d^i. fF«itWiiP$d®fit{C 
J: OtefSd^^i <5^*i04 Jc^Lfci'^ 7«ffi«A|*j{c: 

8®»^dti, 0. 3 jtim£(,Ji2. 9 MmtiT-tl/^ofc 

J9Sdfi. 0. 3Mm£A±l. 6 it mJJ^TT*^ ;i i:*^ 20 
fif-^V\,\ dOi-StCLTfe, 2|s:5!IBOII]SS©J^ffi He 

[0 0 6 5] (HiSOJ^^S) *%B^iCj;^# 

[0 0 6 6] 0 7tC^-rJ:^«l'. ¥»#:SB 1 
■2©#iWc iOfeJEOSStifct, tt^fc*8ro^P$*t 30 

icu— y-*^^ 2^^«-r-5^^r®«^75:8©p$d (06 
tt^;^8®l|sws*5±at^— tf^^=^2©*iWc 

IC 8 ®i|iWs ifi l^— tf 2 ©Wc ^<O^JK<fS.^ 
Tfectt^o ;^i*5. 04IC^Lfc:M^^^S-r^fe«e)lC 

8 ©tiWs ( !f 2 ©*iWc + 6 40 

0/zm) £iTTab-5iJJg*ia5'5. c:®*^*). 

[0 0 6 7] (||MC9J^^4) 0 8«, *:%gaiC<t.5# 
#«^gBO*]5fi®JKSi4$r^-rWf®«SC0Tfe«.. 08 
1 ©^nir^fJSf -5, B8<£r#SgLT, 

[0 0 6 8] H8^#SSLT. #*#:SB 1 tiS^MlC 
01(C^Lfciis«fls^B<h|^«Ofilift$<iAS75t. ^J^ 

fc'8©i¥$*«Ei 1 \z^\^tz^m^mm^*)%m^m\zn so 
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^it*8®i?$d (04#fig) i:©H^^i^lSbT<.i^K 
0, 01 {CS^Lfe###:^Btf^«Je^— tf^^2<Dsffi 

®±(c^^^;f^: 8 m^^^^i.*^^ z. ii t:mmx^^. 

[0 0 6 9] -fUib-^, 0 9 ICS^T J; p IC, U-^m^ 
2 ^^Zf'^'O > h 3 _hlC>J^ >5^^' ^i^T •5tffg;|5i{C*5Vi 
T. «^fc*8®j9^d<i:, tt^fc•8 CD5pMfl^*^tC:fe(t-5 

(B4#Ha) tc:)mm^. mA\z^-r^ot^m.^A. 

fc-r«^. 01 (C^bfc#?!S«igB<tR^©^»*#-5 

[0 0 7 0] 0 8{C^b^c¥«#:SHlTtS. « 

^:^8<DJ?$75t0 1 ^C^Lfc«^fc*8®J9$J;0|i|i<7i 

oTVi^fcje). 8©3ga5*^I/— tf^^2©Tg|5S 

i^—tf 2 ®^®±tc:«(.i±*^s t $ J; 0 smtrK 

[0 0 7 1] 

A/;t'cD I i±;Jt 0 tim± b T i -2. 75^ £ p ^ S STfltK. 

[0 0 7 2] (^JfS^Jl) *:%B^iCj;;5#»^gBOll 
M^ajiibT. 0 1 0{CS^bfc=t5fj:^l^^#:S«®Mi|S|-<& 
f^SSbfc 01 0«, 2^%Bj(cj;^###:gB®*M«a| 
1 ®iSi^®«fiR§S^T»fB^i[a:0Ta&<5, 011 
01 otc^bfci^#«i:gB®SS)fi:^**mwr-5fc 
«6(DS)fB1^iC0Tag,^„ 

[0 0 7 3] 01 0tcs^-rJ;^fc. i|£#^ISfil«. 
-ifm^2 S:««bfc-y-:/V«^> K 3*it- N->>5' 2 
2{C^ia$nfc«jfi^<«A^, 1t>'-7'i7>h3T«. s 
{bT^USri'i'A (A 1 N) j*^#/6^?./cC-SS«4 (Z)±gp 

&m±izmmmti.x<D^^> (t d ii[i 8;5^'0fi£$ 

»«4 01i-'f XtbT«. fc<i:>L«<S*tl. 

2mm, ft$*^l. 5mm, ff$:d^O. 3mmT$>-S, 
T iMl 8CDJP$«0. 1 /imTa&-5, Z.(DT i 

mi 8±tctti£«S[i»±e<»:bT®a^ (p t) mi 9*s 

:1WT iMl 8*3<±:U:p t^l 9A^e.T i /P t^ft 

sM5 7!)i«fiK$n-5, z.<DP tmi 9±\zmmmti^x 

©AuM6!0«}^fiK$nTV»S. Auigeopswo. 6 
um-e*s, j:cDAuiiat6®±gB^ffi±{c:«e^ (p 

t) 75^e.fJ:^^i^fc/^'•J7'M7;0^JgfiX$nT^i-5, en 
T, l/— tf 2 OiH J; 0 it/utdn >) 7 <Dffl^'«| 
< , ttA^fc* 8 <75Jii**t^^3-jpui«^, 0 1 0 tc^r J; P 
izit/vtz 8 O^l^^^ap 1 0 *^«^feV\• 'J 7 ®«®±$: 
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ffi ^ t i {C A u M 6 (Z)±g|5*ffi (C^» L T t> J; 
[0 0 7 4] l^— y-'^^ 2cDi|l«0. 3mm. g 
OmmTa&O; AulK6©i|@«0. 6mm, S 

2^r^•rJ:^»cKlp^»^;:Mfi:^ML.T^i<5. 
[0 0 7 5] c®^i^fc*A'J7iK7±^c^s«^fc'8;5^iE lo 

[0 0 7 6] »«4{c:*>ViT, T ii^l B^^f^fiKSnfc 
JigI5^M<!ittS*f#J(C'E«-r^TgPaffi±{CliT i/P 

t/Aui»)lM2 OjOiJ^fiK^nXliS, :R^e<]ir«. » 
«4OTaP«iB±tff$0. lMm®5^^'> {.T\)m. 
tmiSi^n. dOT i IK±{CP^ 0. 2;/m®e^ (P 20 



t) mi)mjs,^n. ^h\zz.<Dv \.^±.\zn^Q. eu 
m®^ (Au) mfimm^tiTf^^^, -e-Lx, C1®T i 

/P t/Au«Bli[2 0®. atg4{C*f|pI-r'5®t«S 

^fffliJco^Bi (Au)K±) {c^^^fc2 l:^i^EB$nTVi 
■y-:/v5'>h3TtCli, ^i^;t•2 l*:^M^Tt-h 
S^^i' 2 2 7jiiEBSnx^i-5. b— hv'>i72 2(D-t(-'f 
X«, ♦i/&«2mm, S$*i6mm, JP$*tl. 5mmT 
afe^. «A//f2 1«. h- h ->>ir 2 2 i:+l-:/V^> h 

3 t^mmm^-r^fzisbizm^^^ti^, 

[0 0 7 7] t-h->>i7 2 2©W*^<i:UTtt^^>i/ 

x5"> (cuw) ^^^m^^^n^. u—^m=F2iiv 

T«, 13^)'^L.\=.M (GaAs) if 
^ : ^=8 0 : 2 0 (K*Jt) iV^^ififiXJtW^^lSti 
[0 0 7 8] HI OlC^bfc¥^^S««, **MiCJi( 

Tfc^f* 1 \z7R\^tzTM^mm.t^ z.t\z^io mm.t 

[0 0 7 9] 
[^1] 
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lllS9i2 


1 




AIN 




2 




Ra:0.05j/in 


Ra:0.05/iDi. 0. S/iin 


3 






@£ 


4 




Ti (0.1 ^nd 




5 




Pt(0.2/im) 




6 




Au(0. 6/im) 




7 








8 




Ti t0.1//m) 
Pt(0.2//in) 
Au(0. 6;iin) 




9 




Pt(0.2|/n) 




10 




AuSr 

Au:Sii=40:20 


AuSn 
Au:SrPlO:90 


11 








12 




GaAs ^f-v^ 
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[0 0 8 0] ^l*3J:aC01 1 S:#MbT, 01 0 IC^ 

[0 0 8 1] miO {C^Lfc:*##:Sfi®SIjt::^teT- 40 
tt. ^-r^ 1 XSt LTSSKiglig (ai#Sg) 

m. g$S5 0mm. J?$^0. 4mm<»:-r'5:i 

Cl®J;p{C, -ti-yT^/^h 3 (01 1#M) CDS 
«4J;r3-9-'rX©:*:^;&»«^ip<ibT, -S-cSISO^ 

h3 (@11#SS) *f#-5:i<i:*iT-#-5, •9-yv>>>h 

wmm.i3m\zm-^\'^'r:i^m^n^, »«4®*if*5ftLT so 



\t.mtT)V=.-OA (A IN) («l#9i) ^ffl 

[0 0 8 2] :iK\Z. ^2XS<i:LT. ^lXSTS-5» 
S{tTJl/5::i'i'Aa*gOSSffl$*iR aTO. 0 5Mm 
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[0 0 8 3] 'Aiz, mmmtLxcoT imi s mi i 
#88) . t&mw5±miii.x(DP tmi9 mi i^m) 
^^ummmtLTOAume miimm) ^m^n 

p tmi 9i=^UAum6t^mi^^n^^^m^&.i>\-(o lo 

[0 0 8 4] :kiz. ^4xgibT, ^mmmmjim^ 
mmr^o *#:w{c«. ltot iiri s m 

CDt#}^fiE$nST iM(D^S«fct;l«0. 1 (imt 

#)*fflVi^^<»:*iT#-5. ^fc, (Tii^lB) 
OjpSiLTtt. 0. 0 1/imUA±l. OMmJMTit* 

[0 0 8 5] ^SXgtbT, S*«i:LTCDT 

ilMlS (011 #38) <t;5:-5'<€rT ilK±tC, tSftBU 
±«i:L.T©P tMl 9 (ail#Bg) i:fj:^^^pt 
IM^J^fi)c-r-51£«i[|»ih»^«Xg^*)!igt-^ m 1 # 
M) . Pti^®*$tLT«, fctA-fiO. 2xim<i:ti 

fflti^CtTj^T-^So Sfc. J£«|»lhe (PtMl 9) 
®J?^ibT«0. 0 1 jti m£< Ji 1 . 5Mm£4T"Ca&S 30 

[0 0 8 6] ^6X@iLT> «MtbTOA 

uMe (EI11#M) i:;5:-g>^^AuMS:?^fKT^«ffi 

(AuM6) jlf$L<«0. lAtmtA±10 

um^KTXh^, ^mmtVXCDT iMl 8. S£ 

mm±mtvx(DP tmi 9iij:zfm.mmtvx(0Au 

M6 (0ii#Hg) ^mi^-r^yj^iiLxit. mm&.^ 

[0 0 8 7] ^LT. ^3Xg©/X^-->yxgt*5 
i:-r^Z.UZJ:K>. t<DUi^Xhm±lZ&mVX^^tzT 

{ci^5fe-rs^ 7 X® t UT<D u 7 hJi-^xssriise-r-s 

mi) . z.(Di^^. *«±{cm«(7)/tiS'->$r*-r^ 

TiKi8, P tl^l 9*3J;y:Aui^6 (0ll#Bg) 
[0 0 8 8] ritiz, manmiivx. StS4oasji{c 50 



T i /P t/'Au«raM2 0 (011#M) 

«ffiig«x@^^jg-r-g. («i#fig) , ccT, Ti/ 

P t/Au«ejR$«B)t-r-5T il^©ff$«0. itf 

m. P tm(Dm^UO . 2 um, Aumcom^itO . 6 
/[imt-r^So fJ.ii. T i /P t/Autt»^2 OJCiStt 
-ST iKtLTti. jhf£^4X@®S«g^*Xg{C43 

^ttfcJC. -?-CDff$SrO. 0 1tfm£A±l. 0 /xm^A 
Tt-r^eitA^'ffS Ll^o ^fc, Ti/Pt/Au«S 
1^2 0JC43tt^P tMiLTfi. ±ai®J£Scl55ili»<i:b 

xm'^^^^ntm^m<Dmn>s:m^^^ j: t^iT^s 1 1 1> 

(C. ^«»^$:0. 01u.mlil±l. 5 

T i /P t/Au«)lM2 0(C4Ditl)A 

ui^troiiTtt, ±m.(Dmmmtmmiz^(Dm-^^o. 

ltimSK±l 0 fim&Cftir^^tii^X^^o 
[0 0 8 9] ^fz. ^8XgtLT©aH^«XgtC*5 
^^Ttt. ^3XS/0i^^7Xg («1#S8) ira««X 

m^mmi'XhJ:^^ -rut)-^. &^4</)Mmmizm^ 

<D/t5'->*W-rST i/P t/AugfHM2 OSrJgfig 
■r-£.«-&«. Timi8, P tMl 9*5j;UCAuli6 * 
m Lfc«^ <»: 7 * h 'J y y 5 7 ^' fe^ffl 

T/t5'->s:wrsu'>'x hjKsa«4©a®±ic}^(K 

UT^#, $^tCT i/P t/Au9[BM2 0 tja:^'^ 

■rST i /P t/Au«{BiK2 0*j^(«-rsfe*, 

[0 0 9 0] ^(C. m9XS<i:LT«^rcA•'JTIi[7 

(01 i#fii) ^mi$.-r^it/ufz/'<uymm^j:m'&m: 
mr^ («i#M) . ^iS'ji/vxi'ffiSfflt^ 

T, AuM6 (01 l#ro) Jifce# (Pt) 5i^?,;^c.5 

fio. 2Mmt-r-5o «^fcv^'J7M7C9^^i|s|•i 

0. OlMmJil.±l. 5j^m£ATi:-r-5C:i:*W*U 

[0 0 9 1] ^fz, itA>ti/vjTm7>&m^-r^i3mt 

3xm^s^7T.m\z^VfzJ^ofs.y:th'JVif^y^ 

[0 0 9 2] :iK\z. mi ojLUtvx. \tk>rcn^}Tm 
7±{c«^fc*8^?^fiK•r •5^i^fc)i?^^sxs («i# 

M) ^mm.'t^, Cl©t#, ii*KcJ;0«Ayit*8OitiW 
s^ff^d (01 l#Bg) KHSflciDjgfil^M-r 
•5. Sfe. «^fc8 ibTtt^iS (AuSn) 
SrffltV ^(DUmtAu : Sn = 8 0 : 2 0 (K»it) 



• 



(D^oUAuS n^lit/vfz&i.!^lzh. AuG e^it/v 
fz, P b S n mi/vfz. I n S n mt/ofz. A g S n 

^fz. ^i^fc8 (01 co;¥$d (01 i^m) 

[0 0 9 31 Uii. m^(On^->^^-r^\t.hj1tB(D 

mzi:.^^mwmm(Dm.m^m(r>^ 3 is*^ 7 ig 

[0 0 9 4] :k\z. _hJB©J:5{cfgixS-Cip<iiLfcS 
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